The multifunctional isopropyl alcohol dehydrogenase of Phytomonas sp. could be the result of a horizontal gene transfer from a bacterium to the trypanosomatid lineage.
Isopropyl alcohol dehydrogenase (iPDH) is a dimeric mitochondrial alcohol dehydrogenase (ADH), so far detected within the Trypanosomatidae only in the genus Phytomonas. The cloning, sequencing, and heterologous expression of the two gene alleles of the enzyme revealed that it is a zinc-dependent medium-chain ADH. Both polypeptides have 361 amino acids. A mitochondrial targeting sequence was identified. The mature proteins each have 348 amino acids and a calculated molecular mass of 37 kDa. They differ only in one amino acid, which can explain the three isoenzymes and their respective isoelectric points previously found. A phylogenetic analysis locates iPDH within a cluster with fermentative ADHs from bacteria, sharing 74% similarity and 60% identity with Ralstonia eutropha ADH. The characterization of the two bacterially expressed Phytomonas enzymes and the comparison of their kinetic properties with those of the wild-type iPDH and of the R. eutropha ADH strongly support the idea of a horizontal gene transfer event from a bacterium to a trypanosomatid to explain the origin of the iPDH in Phytomonas. Phytomonas iPDH and R. eutropha ADH are able to use a wide range of substrates with similar Km values such as primary and secondary alcohols, diols, and aldehydes, as well as ketones such as acetone, diacetyl, and acetoin. We speculate that, as for R. eutropha ADH, Phytomonas iPDH acts as a safety valve for the release of excess reducing power.